A simple accurate expression of the potential in electrostatic lenses. This method has been used by Cook et al. [4] for the case of two cylinders between which the potential at the radius of the cylinders varies linearly across the gap and it led them, of course, to previously known results.
We are using this method for the case when the variation along the edge in the gap is assumed to be a third degree function. This function depends on a parameter a, and so does the potential within the cylinders. The value of parameter a is then determined by writing that the electrostatic energy is minimal.
3. Calculation of the potential. - [5] .
fore, it represents the potential in the three regions for r = 1.
The functions Yn(z) have been defined by Bertram [5] , who has also given the solution of Laplace's equation Vn(r, z) within an indefinite cylinder when the potential on the limit is Vn(z). These values are tabulated in various books [6] . As soon as the order n of the root is above 10 or 15, there are asymptotical expansions [7] to calculate the roots Jln and J1(03BCn) in terms of n.
The calculation of the expressions (8) and of the potential must be carried out with care, as we deal with alternate series in which the terms decrease very slowly, especially when z is close to ± g/2. For instance, it is known that The sum S100 of the 100 first terms is 0.464 639.. and the sum S101 of the 101 first terms is 0.535 136...
The average of these two terms is 0.499 913.. : it is a better approximation. The summation of the alternate series is greatly improved by using Shanks's ei process [8] . Starting from three successive sums Sn-1, Sn and Sn+1' a better approximation Tn of the sum of the series is obtained by using the relation For n = 100, we obtain here T100 = 0.500 000 44...
The ei process can be applied another time to the Tn terms for another improvement of the summation.
For the above series, we then obtain S = 0.5 ± 10-8 when n = 27, while S27 = 0.565 7... This is not surprising since all the information concerning the formation of the successive terms in the series is already entirely contained in the first terms.
The expression (6) exactly renders the energy of the system when the potential along r = 1 is represented by (5) The non linear hypothesis and the charge distribution method give similar results which fairly render the properties of the thin-walled lenses, while the relaxation method or the linear hypothesis are better at rendering the properties of thick-walled lenses (thickness equal or superior to 2 R). distinguished. In the other two cases, the non linear hypothesis gives a lower potential than the linear one, the maximum difference being obtained for z ~ g.
The axial potential V(z) of a lens when the cylinder potentials are V, and V2 (the origin of the potentials being the one in which the electrons have a zero velocity) is obtained from the function V(r, z) given from (5) by 6 . Optical properties of two cylinder lenses. - The first order properties of the lenses are obtained by integrating the equation of the paraxial rays as modified by Picht [9] in which the ray equation being r(z), R = r1/4 and T = 91'/9Y. These properties are expressed by means of the cardinal elements : principal planes and focal lengths (Fig. 4) . The image of an object placed on Fig. 4. -The definition of the cardinal elements of a lens. P 1 is the object principal plane, Fo the object focus, FI the object focal length and ZFI the object focus position measured from the symmetry plane. P2, Fi, F2 and zn are the same quantities from the image space. the revolution axis is af'ected by the spherical aberration characterized by the coefficient Cg which is given by the following integral, calculated along a particular trajectory in which T and T'have been defined above, R corresponds to a trajectory starting from the object with a unity slope and the integral is calculated between the object and the image. The equation (9) has been integrated by using the predictor-modificator-corrector method of Hamming [11] which gives an upper limit of the integration error for each step in the integration. The function T(z) has been calculated from (5) Slodzian [12] 
